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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a liquid drop 
discharge head having an excessive quantity of an 
adhesivB reduced and exertir^ a h^h joirrting 
rellabflity when a nozzle plate is jointed to a channel 
substratB in whic^ fino channels are formed with an 
Increased degree of Irrtegratlon so as to meet a high 
image quality and high-speed recording, a nrwufacturing 
method thereof, and an Ink Jet recorder capable of 
otTtaining a stable image quality. 

SOLUTION: The channel substrate having a wettability 
improvement layer 4S formed to the Jdnrting face Is 
jointed via an adhesive layer 105 to the nozzle plate 
43. The nozzle plate 43 has a partial thickness 
deviatian on Ihe sde of the jotntir^ boe, and the 
adhesive layer 106 changes along the partial Ihlcknesa 
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fifE2o£7)g?«c7)^^'5r<i:t,-^^c7)lil5«c0S-^ffi{|l 

X , miimnmsimmimmx'hi z t irimt & 
X. mtmx^isimmmmx'i)hzti^ft& 

§il^:20(7)g5*t2:*-r*?8l?iSttai'v>y HCfev^T. b? 
fB2ocogi5ff«0^^^:< t t-:*r<^g|5ffco«^Mffll={i« 

CiS*«7] if^i:n;M6c7)V^-fii*HclE«c7)?SJg 
ttai'^ -y H icfc V ^T. Huie 2 O(7)gp^fi0iJ'-^ < i: t> -:tr 
OgBWiO^-^ffiilWWl^***' 2 ~ 1 5 m£7)eHl*l \,zh 

[ w^^as 1 mm. i t^m ? ov^-fix*H;fsKi7)?gjg 

Dttii^-yFtfcV^T, friESifJltift»«Si5«o«;^*<2 

xf/xtmm.ijimm&Liiyx)i'mTf>&zk 

I mm 1 1 ] mm l O IcI BSi<7)?S?iltttii's -y F iz 

\>^hzti:mkk-rmmttii^'y h. 

1 2 ] is^Ji mmii ff)\>^-ftii)>tzsim<^ 



[18*31 1 3 ] 1 TbM 1 0 (7)v ^-f ix*HciE«<^ 

mmatiii^y\'i^t?>:mX'h'^X. miB2o«og|5 

m^zmmmifj^^m^ix. m-^m^mm^^tii 

mxhi>zbimLb'rmmaiiii^-y mmmm. 
mm 1 5 ] ii*« 1 4 tciEmc^?sffittaj'^-y 

SSt^rffitfcV^T. friMfiffliOfeS**! 0~5 0 0 0 

c p s<7)mm^izhi>zbi:mLbtmmoi]ii^-y h 

7 1 m^mi 3Tmi 6ff)\,^-rtii}Hzsm 
mmiiiii^ yv<7)mmmiziii^x. itriE^^^srSE 
^x'mmi>zb ^:m^bi^mmo^tii'^^y mwt 
urn, 

[11*3118] y:??iS$rtttil§-li:l.'f y^^vxyh 

^•y ]<mmtrz^ y^'Js. -y Hmmw.^zi5\^x. m 

IS^ i^x -y h^ y H^iiwieil*^ 1 1 Oov^-f 
n*<E«<^?S«i>l:ai'v-y KT* Sit mmbtl -i 
V9V:c y ME^M, 

[0001 ] 

[^±cOf0ffl^»3 *^BHfi?S»a:!lJ^-y 
[0002] 

m.. ro-yr^^coa^E^M mm^im.) bt 

ttai'S-y b'<0lOT*S^ y:J'>'*x -y h's-y Kti. V 

mioiiiitiyxji^b. z<7)yx)\.mmti>m. 
mm, Btass. e:'3S. M&m.wbhw^ti 

) b, Z<7)WMf^^^ y^i:MS.t&:^^-}\^^-i 

^^mimwmzbximM y^^rmKixyxju 
i}-iymmx'hh-( y^'mi:ottii^^i>i><^x'hh. 

[0003] mi. ^ y^j/'x y h^v ¥b LTtt, 

17 34-^^?8#B3) . ^v>(±, 5MSi«s^fflv^-C?g 

ijx>!yi'mi:fitiii^-ti,xoizitzh(r> mmmei 
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- 5 9 9 1 m^^mm) . mmmmm-imm 

}gS:ttai§-y:SJ:atUv:t>0 (!^ra¥6-71882 
[0004] t^bX. ^>:7i-'x7 b^>y F«±. W. 

[0 0 0 5] mk. ^y'^=Jj:'yh^'/Vi:m&t?>^ 

itbti^m^. ht\,m±mmm\>^fc^izm 

[0 0 06] tZbX\ -«W3 2ocog|51^c7)gJ^Sr^T 

htz>f>\,zwm.m<ts:'>xio^ . mi^j:mm^^ 
tiX\^h. ^<7)iiib. mmisi^t:n^t:^iz. m 

m<7)ii^iii uzx i>m<r)mmm\>^iimm\(r)mm^^y 

[0 0 0 7] ^ZX\ Ztlt><^MmbtX\i. df^-yT 

m^mxLx-:)^ixMmt^t\<^difmm^^i^iix 
rmmff)!. 5ism^em^mti'mThtt^ix.x 

[0 0 0 8] mm<^li'^ti!,Li:imthrzib 
t:. !»^T5-3 300 67^^ffgtC^*§n-CV>I.J: 

oiz. mmmmcomiz^mcommm^L 
X . li^in Lfznmm^:m^mizmi^'^J: o iz itz^-^ 

iim. mmf- 1 0-29 132 3^'mizm^ 

m^L. zmm\.zmmknmmLx^^^f^^m 
mm^itmLxm^th-fmt:}£ifim^ixx\M, . 

[0009] 

{%mt>mmLi.ob-fhmm} bzbx\ ^mmi 
n<Ltzwm^mo\.z\,i. ^^mmf^m±.m 

S i|iI±tV^o-tfiii6T¥ffitt^0*>'^i>«0|i]± 

t X'(r>~mfit£nmif^i,t s ~ i o ummxh o , z 



Ztdfmzitxmm^X(^-ki^ob^j:hb. i 
[ 0 0 1 0 ] ii;^^. miecoi: 3 lc««fJ02l(f«SrJgBg 

^hum^^. mm^kwskX'thx^-xifihi.^iz 

iimX'hht^. ^mLtzi^oizA y^ i^'x y h'sy K 
[ 0 0 11 ] $ ^ frieoj: d tjglut 2 rxryWmU 

MWi(7)^^^^'yrim>xi6%. -eoig^^^-yrc 

h':>t\izxh^-T-/rm)^^ii^h'^tz^'rhb. 
mmizmm\imm^f}X'mt^ z bimmxh 
*). umi>z^mmt<m.i^<. is-^mmm^&K 

^^lb\>^omi}'^S)l> 

[ 0 0 1 2 ] >ioj: a izmmiz^i<^mmfi$>i> a y^ 

i^'x -y h^-y YX\tA y9mL'i^'mJC)<^'yV^1)'^^'C 

fz*). attiiT-^l>z^i>^j:b<^mmiP±t. ZcoXo^j:^ 
y^l^x >y b^«y H?:jfttL^'f V^'i^'x «y MeHSUff 

[0013] *|&H3{i±fB<7)^®t^;^T^$ti.>ttc7) 

^•&\^fzm%.mm^i^iih a y^v,. y nmrn 
m^m^-tizbi:mbth. 

[00 14] 

lib. :^^mizmimoitii^-y h{4, 2-:><7)mt<r>^j'-^^ 
< b h-:^(7mtm-^mmiziinmm<7)mtimi!im 
i-tmixm.mm^^ti. a^, 2o<7)aw<oi!^^ 

[ 0 0 1 5 ] ClCl-C, jS*ltt2&»««ii8^b!SX{4iai!ge 

x'h^zbti<mu\ tfz. mmmim\>^i>^i>zii 
[0016] :^mmmm^tii^y nti. 2'pcoa5 

^m<r>m^immiziQr,xmtLX\'^m&b li:ii><r> 
X'h^. 

[ 0 0 1 7 ] ^::t\ ffitlttiS#«iai: lXiir^X-7 
[0018] ZtL^<7):^mtzgkmmttii^'y HfcJS 

v^T, 2':>ff)mi<o'M^j:<bi>~i]<r>mt(o^mmn 
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zttmtLw tfz. 2-?<oia5*t(o^^^<tt-:fr<o 

[0019] :^mmimmii!,^"/ Y<7)mijm 
{i, :^mmmm^iii^'y\'t:w^-t^ijmx'h-o 
X. 2-:><Dmt<^^^-mi^i}mmm-^mizm^m 

mijcomtiWL^X^Zblziy). 2^cn 

wm<r>'mi.z^mw-m.^ti. ^mMf-im^"^ 
1 0 0 2 0 ] cici-c, wsm^^\mmim-m 

~50 0 0cp scOlEHi*|{cS>S^i:*^'»SLv\ * 

[0021] y^'Jx 'V Y^immi. 

[00 2 2] 

msi<r>mmmmmx-hh. 

[ 0 0 2 3 ] ::o>f y^' i^x «y MBSSISJi, lESHII 

1 <r>nmzi.mi-n^mm^m^^ u >/ v\ 

^ U -y 'J\,zmLLtzA y^V^. «y h^-y h-*»/i>^rl.ieil 
's-yH. le^-y H^<0-f >'^'^«*&-rS>fy:7;&-h 
U-yvirCfl}fi!t§fLl.ei*aflia52^2:J|!artL. 

m^LTi-. mwm2\.zx->xfsm(rmmcm^uz 

msm^zmmwc^mhu^ 6i,zi$m-th. 
[0024] ea^mmmii. ii*L^v^sq&(oii«K 
mmtfz^^ vmx'hh±:ff^ nn-y f 1 1 tm^ 

HP y Fl 2tf^-v'J -yi^'l 3$:±^4^|4il (ia2T' 

«stBfiit:^i6i) izmmumzmu zc^^^v^i^i 

saux-a- (Y) , i^ry (C) , v-fe-y^- 
(M) . fy y^ (Bk) <7)«-fec7)'f >^'»5-Ptaif !> 
JgJgDtai'^ y Kf J>l.-f vx -y hA.>y 
•y H 1 4 S:>f >'?}igttai^ri6i^T:frt:iSi{tTll«L, ^ 
+ -y 1 3<7)±i!|{I«±A. y K 1 4 (C^feO'f V:? $rft 

[0 0 2 5] ZZT. ^^V-yi^lSlimm (fflaSSR 



M:^|inTgSffl!l) Kn-y H 1 ItcHlftgffittftil 

mm mmmm±m) no-y h i 

1 35:±^aE:fr|6H=^i!l^-ri.?tJ6, ±^56^-:? 1 

7X'mmW}^timwsr~o i stsasy-'j 1 9t 
c7)miz^-ayi^oi'h2ot:mmt. z<r>^^^y^ 

^)VV2^^^^:^)^y'J\ 3{Cil^LTt^S. 
[0026] ttz. IBUK'y Hfc tTClCTJi^feO's 

7 H14S:ffll^-CV^|,*<. ^feco^y^'sssrotai-r-sy 

X;PS-Wn)HicO^>y KTtiV^ ^-yHl 
4i: tTfflV^S^ y^^x y h^ y KJi, E«^^^t' 

mmhmm.t zMznmh'm.'t(mm%-hx: 
wm^^i^'^^xA y9^nmhwm.<n%^m:}i 

0 [z^mm^ y^ i^'x -vv^y y Srfflv i ^ s , 

[0027] -H. tkm-^ 7 h 4 y h L;tfflac3 

4i)-i^mm3t:^fmm-^t^o-y 2 imyu ^ 
3 y^N°«y F 2 2 i: . mm ^^mhH^ Ym2 3 
i:, mi^tifzmms^m.^^x^'thmxi-^ 

24 z<DWiMr]-y2 4<7)mmi>zi^Lmf(>tiim 

j*a O 2 5 &t/ffiMD - 7 2 4 3 £7)iM 0 Hi L 

^,g2:ag-tl.5feffi3D2 6i:2rlS{fCl^S. tmo- 
5 2 4{ili|^*-;? 2 7lzX':>X^'^mitlxm: 

[0028] -eLT. df-^u-yi^'l 3c0±^4^ri6ic0^ 
»liHKit;E LTJ»Mo-9 2 4 *»/oi* •) aj $it^ffl« 
Si:tm^"y V 1 4cOT*ilt^l*|-ri.ffliffi;y^ KgPW 

Tf)m^^nm2 9mi'rx\<^io zcoep^^im 
tsi2 9mmmij\^Tmim. mms^mimm^ 
m^tii-tt:iibizwiwm^timm:3^3 1 , ^$32 

S-^lt. § f> izmm 3 SrSPiNE h V >f 6 {Cj* 0 *t#fffio 
-733at/ftm34i:, SfiBEillSSr}gJ«-ri.;^'f HgP 
*t35. 36t*li^Lrv^5. 
[ 0 0 2 9 ] ^/i, =Jf A- -yv-'l 3<7)^il^ri6i:&^li(C 
(i^-y H 1 4<7)fi!SttSr*ti^. ll]fI-ri.^v:J6<7)ft!g(1iil 

mmm (wt r-tri^^^-xAj tv^^. ) 3 7$-e 

StT»r^S . U -y 1 3{i01^«*lC{±C: 
vXtA 3 7ffl!llC^i!)§nr^A' -y ty/^S^r t'TA. 
•y K14Sr^A'yfy:/$ill>. 
[0030] mz. Z(0^ y^'Jx. -y MESi|gS<0^-y 
H 1 4€:ffl^-f S'f y^J'i^'x y FA..y ^'^^ov^Tll3:^J 
Sll5$-#S^tTi!iBfl-ri.. ll3{i's-yK14«0 
ll4Jil«l's.-y F 1 A<nyX)Vmt)5]^ 

bm^i>-}i^<nmm^. 05«i24<osa5iyc 
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s o I m.^j:b'<r)i^v 3 ymim^m\>^t:m i mx'S> 
hmmisi. (mmmu) 4 it. z(ommi4 1 

4 2 1 . mmi.4 1 <D±mizmiit:m2mx%i>y 

X;Hg4 3i:^«S;t, y!'mt:iitiithyXfU 

4 4, #yX;P4 4A<3Sa-ri.>f y^gSSST'ftSSnES 

4 6 , #ipEM4 6t:^ y^m^tmrnhtz^wmnM 
4 7^iYLxmm-tii^mmm.^4 8^j:k'i:m^ix 

[0032] ffii§»;K4 1 iHimM4 emz<7)m.m4 
e(mmx'hh&m^^j:-mwm.5 0 (micomt^r 
t. ) mm-tmmm^L. yx;i.«4 3w±m 

«filSI54 7^J^Bgtl.«^J^Egt, tf:imm.4it 

WMmm4 2ummm.&M4smm-fmsti 
m^ix\>^i>. 

( 0 0 3 3 3 ci^T. m£m4 1 tt. 

Uny»KSrfflv^f^%&. 'fibmsm.^l.zif.ayi:^ 
XlXJ^yi-yi/xhyrmt ^ S»jg^Ji<o yJl Sr J]^ 
filtL. Vmm4 2tnt^Lt:m. WM4eb^j:im 
iKO Hymm^j: t'OX -y f - y ^?g5-ffl V ^■rM:frttx >y 
^y^tl>Ct(2j;D. v:i7)i:^iSitg4<ayJl*Jx.y 

^yyxvvrmt^x-yxmm.s oti^-mmzm^^ 
iih, ttz. m^i^v^ym.xmm5om^-t 
i^ii. mmmm.^zmmt^x^m^i^u:3yn 
mmm-hm. tfzu. fibm^m4 2mmi 
rnx'^mitL. ^cr>±{zm&i^vaymm^mif:: 

[ 0 0 3 4 ] ^TiJ, fi«J«5 oizm^^m^Lx 
±ML^XoizT^mii(omii^j:tlzX'7Xm 

iD«ffi««4 2{ioiBtcffiiS)s^jg«-r ^ c 1 1 

mmmii. mmm^m^itLxmmim 
Lfz*), m^^mm\'^fz'o-t^zbi}^x^ 
[0 0 3 5] ^^w. mwm4 2Uimimm4 2aii 
mi. zmitm4 2 awaj^waass 4 srmt 
X . z <^m^ 5 4 mi>zimm 5 0 izni^i-hmm 1 5 

(m2(7)«ffii:^|.. ) mif. Jg»rtS5 0t«ffi5 5 
i:<7)^t=^f^>yr5 6S:J^Ji!tL. C:tL(i>«0jgi&«c5 Oi: 

7i&J^«L'5:v^-C, SiiKSOfflJlc^iSSrJ^jSt-SC: 



[0036] z<7)mmm.4 2 1 ixm^'^ u 3>s 

llg4 y^Ox n y^xn-TifeWfJf^Tlii 
5 0 0/xmgJK, KS6>f y^<7)v'j3y'^X>'\--CJb 
tHm^lie0 0umm&XhlZti^1l'\>^. iy^jay 

i^xj\-mmmmm-hi^^^z{i. SESsa^i^x 
i%^t,zmm^}Lxth, mta. mxmtLx 

a--y^ttS?#7 74 0 (ffip°n«) , gi^W^a 
igSW3 , *-^aS{SD2 (ffift^S) 

[0037] Ztlhff>9S^4\k.WS&WL4 2bffi 

mmth. tfz. nMmL4 2myx(r)m^. mm^ 

^Srff 3 ^ i: *^"e§ S . «fii»K4 2 5r U 3 

LT. mfiSSlS4 2i:giEI8a 

m4\b<r>m\,ZJMV'y^X:^3Xi^L. CKOlKS: 

4 1 t«ffi««4 2ti^U3>'«lRS:ffifflLT^If«0A' 
^ yy~mm\izittE^^^Mt^X^^h :i b 

[0 0 38] ii^c, mmmi4 2(^mm5 5bixii. 
m^^Hfm=Fm^rn-*zxx'~wtmzm ^^^^tihA 

K C r , N i mcO^SMm"^. T i , T i N, W^O 

^m^m. tt:itT-miizx*)mijiittt:m^> 

i/^)a y^x.j\X'm^-fh^\,z\t. mMkU4 2b% 

fii5 5b<r>mz\iimm (}:^Ltzm\mm4 2 a ) s: 
f^mt-mimh, mkmL4 2\,zifyxmwL. ^y 

(rmzmm^m^-th'Umtti:^^. 

[0 0391 %m^42\z^')^ymA%\^ 
bm%h. z(r)^. ^mzWi\^hymMtw^i^') 

WmmiZv n«-^SrJBfigL. ««i5 5i:«fii»R4 2 

[00401 JX}V1^4 3 tC{4, ^^<^y X/1.4 4 SrJ^ 

S^i6«08S«cffitSia54 7 ^J^fig-f S^aU^JgfiltL-Cl^ 
I., ::i-C{4, c:c7)/X;u«K4 3{4N iSiSlffi-CSf^ 
LTV^|.*^ JlOft!!, mUi. SUS, ^V^ti^lifc^ 

yX;l'«4 3{48SS8««i4 1 1 0 5t= 
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[0041] z<D^. mm.4 1 (^)yx)m4 s t 

mA 1 iZi^LX. X{i0fJ&S«4 1 tmzJX)VWLA 3 

i'U3V||^kl8i&}!IMttiSS«4 9tf*::i:T. ^NJ 

ftlg£;)-a5fc LT5mMR4 1 £7)?gS4 6 . mm5 

[0043] tt:. mh^i!imm4 9itmxmm- 

ztij^x'^i. mz. mmt ix. ^u^^ vmi^^) 

a-hJiSrfflv^SCitt', gSS5S«4 l=5rt'tci^'J3y 
[0 0 44] 'Srfc, yX/m4 3tmm.4 1tcom 

mm^m^mmimm4imizm^ixms^ 
m-^mmmmt ixn. Mm^timzi^v^ym 
txi±Wim^mcomizj:'iXR*)iim^Lx. i^iais 
mmcomitiSLmii&\' m o < , i o o 'c*iff 

[0045] ZCO^ y^'i^x •'/ h^-y K4 OT'JiyX/l^ 
4 4S-Z?|JKSL. c:c?)#yX;M4tci>fJSLT^M4 

m<^'i'^mzitmmmm4 8^mmLx. t^ffymm 

4 6iz^yi:^i^i^tmmmmLx\>^h. ztiizx 

[0046] -eLT, ^y:?'>''xy h^>y K4 0O«fii 

5 5l,i9mzim.LXWm («fiiA-.y HS?) 5 5 at 
L. ^ilfc'^-y H|gl6IlIKTS>Sh'7>f>'<IC6 0^7 
■i^rif^yv\.zi->x^^mLfzFPC'r-XiV6\^mii 

m^tc}£i:itLxmi^Lx\^h. z<r>b^. wm 
WL4 2byxfm4 3b(om {^^yrsexa) (in 
4 tc^t-j: 3 izx.ni^i^mfMmcommim^'^ti^^ -y 

r|^±SlJ 6 2 ICT ^?&t*± L . ^A- -y r 5 6 

ft ALTjiSiS«5 0*^CtL^<^Sc0SrB5±LTt> 

[0047]$ <c.t. >f y^' i^'x y h'^ y H4 O^flcS: 



6 5 {CJ±-f y ? -y h A. -y H 4 0 CO^MmM 

•;ze6i:m^LXii<o. ttzvpc^-xii-eimiiy 

l^-ASBff 6 5 Lfzf^ 6 7 tC«55WS ili. . 
[0048] Z(Oyl^-M,^ti65byX>vm43b(r) 

mi,m4 tc^-TJ: 3 izxiif^i^mimcommmm^fz 
^-r-yr$im\6 8izxii±L. m^m^t^yxii- 
m4 3mm(^^ yi'ifimm^4 2^FPc^r_r;i.6 
imzmjiittztm±ix\,^i. 

[0049] -eUT. Z(r>^yV14<7)yU-Amt6 

5kz\x^y^i)-v^) 'y'Ji5b<r>'JBAyvmii 0 
t'^^tiX. y l/-AgW6 5 fci!ili«U^c7 -f /l-rJ' 
7 1 IrtfrU-C-f y >y 5^' 1 5*»ii>-f y^tt*^ 

6 6 rMtx^mmm,4 s^z^ y^mmixh . 

[0050] Z^^y-?i/x.-vV^-/Y40^ZiiUX 
WSm5 0i:^mW&b «fi§5 5^ffi«S^: 

LX. miWL5 0bnM5 5b(r)mzWMm,Kim'St 
hZb^zX-yX. miU5 0bnM5 5b<r)f^i>zm.'f 

m%fi\<z^'>xwmw.5 0ifinM5 sm^z^^^ 
zmmb^hmsWL^ o fcmss 5^<o«it$-jfem 

$-ti:I..Ii;tCj:oTliil«5 0*iS^f^tT, ?S^4 
6<^f*I^ /E.-Mmtf^Zbf.zX'^X. J 

X)V4 4ii>h^y9mm.%^ix.h, 

[0051 ] -ttihh. mm^b'th^55\.Z)'<)V 

xns.^msfhb. ^mmbtsihmiw.^^b'm 
\,z%m.ff'^tx. ffl«ijms5 5 bmim.5 ^<rmz^ 

:k^^lzjibtX^iiLtl. ^cr,^. mnlt:JV\,xms. 

i:i.*>Tifi>zbx\ mm.5o<mm^s.7iLx. -e 

mUMzJ: *)iem4 6i*i<offi***a<=5r0 . yxn^4 

4i-h^yi^mti^^tiiZtLh. Z(r>^. fi«)«5 0$- 

«fig5 5 (mmizimstummsim) izm-ttt 
xmo-^^iim^mmrfj^. mm.5oim5 

ij^bm-?>, 

[0052] ^ZX. Zff)^ y9 i^'x y MBIIJIStwfc 
ftS-f vx >y h'v.y K(^rt<oaa!^«4 1 b JX)V 

m4 3cr>m-^<^mmiz':>\^xm8im'kh^mLxmm 
•ri.. aTcDmrnxii. ffiim.tnM4Hiyxfu 
m 3ff)m^bwmm4 1 bxm&^tih h^^xh^ 
m±, yxtvwLA 3mu^mmmM4 1 

[ 0 0 5 3 ] $t-f . /X)vw^4 3 ^nmxmmh^ 
<7m&iM<^y--miZ'o\\xm8.^w^Lxwm-h, t 
■r. na ( a ) iZTjk-rxoiz. ^yxmmi'zmmmi 

i^xh) 8 2im^Ltim. j-i^-yn^^n^xmrn 
( b ) iz^Ti-rx 0 iz^minMA 7 iznm-th^n^tzm 



I 
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[0054] d:\'^x\ im ( c ) izijk-tx o iz. 2ms 

i 3 1 if B aif 2 Ji @ C7) K 7 7 ;P A b x'X h 8 

2. sAr^txyx)v^AA\,znmhm^z^m' 
■f. 

[00 5 5] -eLT, Ni«ilS-tf-5T, ( f ) t 
J: 0 tc€IIS:J^«8 1 ±lc«iS^o ^K8 6 Srfife 
liUcf*, ««i6-o|!8 6S:««S1^«R8 1*>f>|HJfii 
^3^83. 8 5Sr|^-r ^ClfctCioT, PI0 

( g ) {=5^-r J: 3 izyX)\^4 4 m^H^&tnMA 7 S: 

[0056] mz. yxivwLA 3 ^m-cssfm.Ji^ 
<nmkiM.<mff>m^z'o\ ^xm9 ^mn Lxwmth , 
PiH ( a ) tc^f J; ^ (c. :f!3xmmm'm 

1 ±tC. JX)V^AAt.znmth^W.Z\y'JX h^^^- 
y92^mSkLit1^. |SIIl(b) ICS^-ri^fc. Ni^ 

m^'^nxnm^^m 3 jrBgii-ri. . 

[0057] d^\^X\ lilll ( c ) {cs^-r J: ^fc, ftH*^ 
-3 #lg9 3±fcy X;l^TL4 4 tCitfiS-tSfiSat/SSft* 

\MW-m^'Jxv)<r>\^'Jxv^^^-y9A. 95^m 

^i-^tmmix. nm(d) \,zn^i.'>{zyx)vwLA 

[00 583 ^Lx, mm(B) {,zmiio\,znmm 
mL9 it^mmLfz^k. v'jxvf^9-y92. 9 
4, 95-^mmLx. nmif) {^s^-r-tat. yx)v 

?L4 4 ai^mfitiia54 7 Sr*-f S y X;l.«4 3 * 

[0 0 5 9] <Kt, mm'Ch^wkm.Aitm2 
^x'hhyx)vwiA 3t<r)Wtmm-^i.z':>\^xm 1 0 

^PULXmmh. I^im^-y K142rfi2;;*ct 
TiKBHi-|,«|^6<jiJiBBIlTJ> I. . 
[0 0 6 0] yX;l-fi?4 3«^S110 5tCj:oTaffi 

a«4 i<7)mttK#«4 9t«^L-cv>i,*^ cicoy 
xivwLA sam^iinz^zk^ . m,mLA 1 tg?^ 

-rSS?-^iBffl!T8iEfWgiaa54 7ffl!l*<i[< yX;Hl4 4||!l 

im<ti:hmmx'mmf^j:imm^^hmkbts:-> 
x\^h, zix^zx^. y'XjvwLA3(r)m^mtmm. 
A \<n^-^mt(r>^i,zm^^ixhmL (^-r-yr) \m 

^H^X-mmam 7ftJfi*>^>/XyP?L4408K:[&l*» 
(f. 5 0//in<5Dli;%(?DyX;PS4 3lC*fLT*«j3/img 

[0061] c:coyx;u«4 3<7)<i^{i. yx 



;l/«4 3 iJ:«IIXffiT'g!f^L/::«-^t{ima«S^i-^5*^' 
J: o^summ^Lt:^. «i|i^jgiSt ( Us^'x b ) 

a54 7ffl!l*««t,Ji<^rl.. ^^^1t«T'««^^S:^f^ 

mmt/i^itti>zbiz^j:*). mmttaimizf^y^y 

[0062] ^ZX\ :^^BMXUyX/m4 3\,Z^th 

mmmmLtzmmmm^^'^ozt^zi.'^x. m 

t^'±h^hiiK'^hiLm^zi.'^xmmm^j:/X)vm. 
*j:Kxmm\izmm-Q%h. 

[0063] CCT\ yX)VWLA3tmim.A\b<D 

^■^xmz'o\^xmi i^m^Lxmmh. tea. n 
m\i.yx)vwLA 3 tm^A 1 fc iwm.<r>u&.i:'m 
Lxmstitizwm-hmmmmvhh. 

[0 0 64] 5fe-f, [Bill (a) IcrS^-TctdC, 
4 l<7)±HtC««SlJl 0 1 imt^th. Z.<^mMHW:.iZ 

-Hm^mmx'thifi. z.ti(>mmm<r^o-hX'm^ 

IIISScO«^ffii:^rl.fla5±Biim(;«^SiJl 0 

1 mm^mm-t t \,^o)kTmi>mix\>^&, 
[0065] zcr)m^miz-?\^xmi 2 i^mixmm 
tht. nnEf i.sfeo-;n 1 i±izn»mi 0 1 i 

^rFtT^'^'^'7'^-^•l 1 2S:fflV>T^^lC<0tfL. 
^<^Sfep-;H 1 l±c7)jfaiCL^^««^J^. mmt 
im^a-ill 1 3±{clS{tfc^Wt{Sfcffl^riaflS:l^ 
ffiJiOKRl lAiz$s^i-t. Z<^b^. mmihWillA 

±m{hizmmi 0 nmmtih. 

[0066] ^ZT. Xt-'JI 1 5±ta^gBttT' 
*S8SSSSS4 lS:«SUT^:&l<Ot=^»$-fr. ^ 
n-;n 1 3±.(nlim€im\A^m,^^X. IMflia 
ISl 1 4±0[Hfl{;fiiJ$tTV^|,^mi 0 1 SrsTiBSa 

ig4 1 ±iznm--th ^ t tcct 0 , a8&«fi^4 1 
m\.zih 1 mms«7)gf«s>j 1 0 1 <mm^Bm-h i<o 

[0067] 01 1 (a) l.zm->X. a8S»«4 icofl 

as («^iB) c»?B^i.«^^ji 0 i<oJ¥$ im^m 

$) b(i, /X;l/«4 3(0li^«aeiT (aSb) t-r 

ffi3iii>*^ yxyi-sc4 3£^j¥i*ia5 mwrnxuA 1 ) 
m\mtA.}i<nmmmi^^L-rzt\,z^j:^. 
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<7)mmzj:'yXijmi>tiK ffil^aaW 1/5-1/ 

[00 68] <X\>^T. PIH (b) izm-XolZ. fi^^J 
1 0 1 t:W(filfcmm.4HzyX/m4 3t:Wl^ 
X^t. m /X;P«4 3coiIl*ltcJ;-5TyX;P«4 

I.. 

[0069] Z(7)bt(7ym9Ml 0 lcO)teS2rffi<fli;t 

i>cttcj:o, iii0(c) iz^xoiz, nmmioi 

ii^mmzX oT. «»««i4 1 1 /X)VWLA 3 i: 

(n^\,zm^^tlh-mt (^-v-yr) 1 0 4tC^i!)LT^ 
|5|ll( d ) ic^^-f ct 3{coTO«4 1 1 /X;P 

«4 3 ttt^^ij 1 0 1 \,zxm^m^mm^'^ixi,. 
i ^ yx;ng4 3o«p5ifij: m^^wtmmm 

X-mm-h^htit, Lfzifi-iX. ^<r)h^<rym^m\.z 

l3ft.6Sc»a 1 0 3ff)W-MiJX)Vm.4 3nmMZ^r> 

[ 0 0 7 0 ] i 1 0 1 mmmmt<r)m 
iimzmm^tihifi. 5 0 0 0 c p s [;XTmt l 

l<\ 5Q00cvsi:mthh.^mmAZXhm 

m<nii'm.im< o . mm:Wf^zm.»)i z t *«t# 
•f. m-^m-^itmmiztj:i^ zmmmma 

[007 1] ZCO^, 8SKaS4 1 1 JXjVUA 3 1 
yX;Hg4 3$rJ?L^TI.^tt:J:l.#t«^ 
aDecJ:-5TffLai$ti/::«tS"Jl 0 ltcJ:o-C«-^$ 
^tTV^S<0T'{i5:V%. ClOClfcti. Pia (e) OAgpt 

^sixi, ct 0 mm-^mmmm i o 5 mmm 
mM4^^^^<r>M.ff- ) c ifim^m 1 0 1 c7)tj»i^!gjf 

[0072] 1 mW-^x-m^Ltz^mm 

1 0 1 *^'^^jt^gPT'{i 0. 2p. mW^(r>W-MZ-^£ o T V > 

\imif-mmi:^^Lx^^htiK jX)vwiA 3<m^mz 
z<^i.o^j:mLtmmmixx\^i,t . iociossf 
mmm\i^i,zm.i, z t * mst-c . 
[ 0 0 7 3 ] ::dT\ mmmmtm^tmmm 
manmmz-^K^xmm^, ^mM^c^mm^zxtL 

tf. S-^BtciiiittK»ii4 95:J^figL>Srv^(c{±. 
S^lPJcOfiiJSi: LT 1 0 0 c p sOhf. m^iaifil 

-^loumcomx'htm. ^mm<7)^'§Mzxi^m 
m^mcr)%^:nizx%,mti<ot<\>^i}^i'. iMmai}< 

[0074] c:o3fE*i^fiJi J: 0(Sfiie<^S 



i:im^^i^-<^wmi,z^j:l. Mmz. s i^ffitcWiS 

7 0 c p s mm<nnmmim(Bti si mmvn t 
t^ti, mmmz^j:^xmmiz^^ txnozk srsns 

[ 0 0 7 5 ] -f^T. *mmmiimhtztz^. 
m^m<^ti:)j. t l < immzmixmLmmA 9 srjg^ 

•thZbizX*). mffi^^lz^ llZtiM.ttiLi:z. 

mnzxtn£. mtim.ms4 9 sristt^ ^ 1 1 j: o . 
tt« 1 0 c p s s«t x'<r>mstmmf>'ox tm^ 

mizi^-izm^tizbi}^mt^j:'o. zcDmmmcT)^ 
^&mzj: 0 1 5Mmm&tx'commMaX'hini. ^ 

10 07 6 \tti. ««fSiIi^MffiJS§ bfcOV^TJi, « 

;^^aj L&mcofzifyiziiimM'mx'hiz t l 

<. «-^Lf.:tt®T'tfOg»a*iftj»«g|5T'2/xmOT. 
¥%l!»i-C't>5;itm?:St^rv^di:3&«*f^Lv^. 1113 

( a ) ii/X)im4 3m\^Mimt^m^mf-xim 
mi 0 1 ^:m^ttzm^(nm^^^ix}iD . -icois^t 

«^ipj^fg^a5'c*S8S««tn:a54 7#ig{4« 

b^mm^ml0lmi7^iiilx, ^(r)is^'f!<^WMt 

«P^ftaJ:Oi):'c#<^0. BSftafiiSI54 7^W«L. 
[0077] ::<7)J: a \z. ««^J«^fl. 2ocoa5«o 

< 1 1 ^ w t , ^mmm^mz'^ t-r 
X. m^ts:>i\iz\twii,^twkmim\.<m^hb}i 

hZbifix:%. «^miBtti>|6l±-rs. 
[0078] ?8[?iltttii^-x FiOj; ^ t;fiSiffl=3:D!]ia 

v\ 

[0079]^/::. riixtta#l^iStt-?. w 1 1 i 0 . 
ie«0%«I^^^*i^l=t^, 1 O/imfiLhcoffl^tcJ: 
[0 080] $^>{2. *f6BM{ill»^*ia^i:C:-?>. 

^X-?m.'^:tY>9!!Mim-ZbtfiX't S , 
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[0081] ziK^comti^mmmizii'yxm'^mm 
m^m^^ix *) tmmi^ii^o^tzm^mmmm 

mmmizmtt:wtm:fimmtLiji^ ^ymm& 
wt^m:^-y^yyizX'yxm. m^nt. 
C0 0 82] tTt, ^yy^aji, mit2:KS-ri.« 

bizx'onozb . ziiizx 0 . mmmizim 
tt:mm^j::fimmtimit^j:t'(7>mmizi: o-c 

[0083] ^c,izm-^m<omnm&m-r?>izii. m 

[ 0 0 8 4 ] J: 0 fc. mfm(B+^mm^ff)xmi 

^m-h-yxi,^ ^mx-i^-^zm^X'^ . n^tatm^: 

i5^trzm-^^l&b^j:i>. ^ixlzMlX. ^^iSWi 

±t<mtiitzbti^xti. t*>^^, m^-tim 

ai L5:« 9 i&^nmmb -i-hhh^hm\,zmt 

hzbimm:hh. 

[0 0 8 5] Ltzt^-yXttz. l^Lfzlo^MWm!, 

m^&'^Lxi,mmijm<r>j^yv^'^w.mi.\M-mz 

[0 086] ^tj, m^m.mmzii\^x\i. mm. 

zbi>x'^h. ttz. iM^mmmTii^ y^-js,^ 
Y\imm.bmm.b^^^m.b \.xn-m\t- 
hm^Lx\^hi:fi. wmmbis^w.%nb^imMx 

^^\^X^^-thZb%>X%h. 

[ 0 0 8 7 ] S7t. -^mkmi-fhrnwrni,^-/ 
'mw^Mz^^\^tzJX)v. WM. ^vmm. m 
mm^m^. mm. mmrnammz^t^zb 
mm. iMBmrnmiza^^xii. jXMt 
wmi<^&nmz^ y^mti^m!,-^^ j: d m^L-rz 
^^Yi^j^-^-n^ffy^-vYX'hhtiK yx)v^mm^ 
(7mm\^b-^-th-fiM^z^ y^mti^m!,-fhi a c 

[0 0 88] ^t>i,z. }Mmmmizii\^x^i. wm 

ttffi's'y YtmWM^ y9i^3i >y V^ j Kt'J>SM-Cia 



X -y N^-y K^ri:\ -e^^flficO^rsCtT)^ >^i^'x -y htt 
[0089] 

im^m^^ mMmLtzi.oi.z. ip-%mi,zmw.m 

Mm^mm\mmh*). ^mm^ifmnz^^-y 
x^\tLx\^m^b Ltz<r)x\ mm^\i^^Lm 

[ 0 0 9 0 ] C:it\ »mtti&#Jif: LTg^-fbliSrJ^fife 

b nwsJMX'^izw^mmmmmhz b t-x- 
mb^hzbx-m^ y^mni-L. 

\yi&^^fioZbmth. 
[0091] i^m^izmhmWi.^'^y Y^zXiX\i. 2 

'ymm'y^j:< b h--Hcr>mm^mmf.z{imm 

bbuz. i,^m&m)smm\^t:m-^^mzb 
[ 0 0 9 2 ] ^ciT. Wiimim!)mb lxmt^x-? 

[00931 zixhff)^w^\>zmmmt\i!,^y Ht^fc 

X\ i:05iSI(=. ««fflc7){4^?i^aitSr«l;c.s «^ffl^ffl 

s zbifx%i>. ttz. wim\iMmm 

[0094]$io(c, 2-)<Dm^X'WLWSL<\imti: 

&miiyx)um/ximmM^i:m& \.tzjx)v 
Ub-^hzb-^. ^\zmm.%mhzbifix:%hb 
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^^^^<nn'^jX)V^mm-h^):.ifir:% ^ W 

[ 0 0 9 5 ] ^ , 2 0(^gi5«(^^^^< t i>-*oa5tt 

[0096] *^Bj{c^i,?gsi>tai^«x Y(r>'^-nmz 

[ 0 0 9 7 ] tg«^J*>'ffifii-^{i?S^^<7)g^#ffl 
10~5000cps (n^mzhh^L t 

ibx^mf^Mnzx-^xmrnt^mmizmLxm 

x^i.^tyiz. mmm^xm-t^ ztizx 
•5, mm^^:$'-ym^$tifzmix'i>mz!ii^m 
<7)A.mmmim^-thzti)iX'^htbUz^ x\^ya 



[0098] *^B3t«l. ^ y XX 7 hidi^at J: 
[HfficofSmW^] 

[01] ^^mizm^ ^ypi^x V vt^^m.(7)mmu 

[03 ] mwi^wn^'v vmmwiwmm 
[04 ] m^-j Y<rMmL^-n'(^<nm^^ 

[06 ] i3i^-y Ymmmmim^mmm 

[07 ] ISI'v'y H«OSa5¥ffiiJiH30 

[08] yx;p«ii^jiis<^-fiais-iiiBj-t§iiBjia 

[09 ] jX)vwi<nwmM<m<r>mimmthwm 
[010] gEKa«t y x;ngt (^«-^^fc«<oiiHfltctt 

[011] SPii»««tyXy|/«fcO^XSOilBBlctt 

[01 2] gSgS*K^<^)tg«l?M^ffi^giBBt-^ijiHfl 
0 

[013] mm^<nmm^m.(nmmmm 

1 3-^A''J-yv\ 14-'^-yh\ 2 4-ajjSu-7. 
3 3-^W6n-7, 4 0-^y^i^'x-yh^-yh\ 4 1 
•••8SISS«?. 4 2-mi6a«, 4 3-yX;HS, 4 4- 
yX;K 4 6-«[S. Al-'mmm. 4 8-ifcfflsK 
SlJSm, 4 9"mttia»ii, 5 0-lilWg, 5 5-11 
m. 101-«3&ffK 10 4-=¥Y>yr. 10 5-S» 



[01] 
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